SPECI FI CATI ON LI QUI D CRYSTAL SEALI NG AGENT AND LI QUI D CRYSTAL DI SPLAY CELL
UTI LI ZI NG THE SAME Technical Field The presernit invention relates to
a liquid crystal sealing agent used for bonding TFT substrates and CF
substrates, and for enclosing liquid crystals in the inside, and a |iquid
crystal display cell utilizing the sanme. Background Art In recent
years, liquid crystal display cells are undergoing a w de spread of the
application to large size displ ch as televisions, and are

i ncreasi ngly demanded for variogﬁT%gﬁgggéé. These liquid crystal display
cells are produced by enclosing liquid crystals between an upper gl ass
substrate and a | ower glass substrate, which are fixed with a resin.

Fur t her MIQEIIDrERENTAY SEAIINGIAGENY AND LHYGAPIARY SBAhBISRIeAY CEMi ch i qui d
crystal is dropped within a weir forned froma resin, and then bonding is
carri ed GIHLIZONG OHE SAME esin, has al so been in practical use. In these
producti on net hods, the upper and | ower substrates are bonded, and al so
liquid crystals are enclosed, by neans of a liquid crystal sealing agent

whi ch i béoqﬁq;eto direct contact with the liquid crystals. Therefore, the
l'iquid i&? 1 %é ling agent is required to have a property of not

cont ani nati ng ﬂﬂeﬁb%sénﬁhyé{t@hsexa@:wa\ailiguilaro@mmealmgcagﬁhamedmmnﬂmg li qui d
crystals. At the sane tine, the liquid crystal sealing agent is required to
be rapi dIBT subs@itkeandifiF sebshatcisnandafot emdosieg liquid erystalomthemsideedypldd nt of t he
production line tact. The |long-termreliability of produced panels is al so
an i nporligais crystabdispimacelutiizing thgIsame noi sture resistance reliability al so
represents another property that is required froma sealing agent.

There have been many suggestions for a sealing agent having these
properthgﬁ*égﬁﬁggh:Docunent 1, Patent Document 2, Patent Document 3, Patent
Docunent 4, and Patent Docunent 5), but a sealing agent_havin%

subst ant i al | y Iakécenf yeahe lignidpeystalasspddyi dells hpanndergoitpewideowprerd aieover, in
the current liquid crystal panel market where high definiti?n is being
sought fapplicationti eeHARHERHE SEreBRs TSR ap FlgYisiense and RredRLes Y ng agent i s
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wﬁich are fixed with a resin. Furthermore, recently, a liqui'd crystal dropping technique
in which liquid crystal is dropped within a weir formed from a resin, and then bonding is
carried out to cure the resin, has also been in practical use. In these production methods,
the upper and lower substrates are bonded, and also liquid crystals are enclosed, by
means of a liquid crystal sealing agent which is brought to direct contact with the liquid
crystals. Therefore, the liquid crystal sealing agent is required to have a property of not
contaminating liquid crystals, even if brought to contact with the liquid crystals. At the
same time, the liquid crystal sealing agent is required to be rapidly curable, while having
a long pot life, from the viewpoint of the production fine tact. The long-term reliability
of produced panels is also an important item, and in particular, moisture resistance
reliability also represents another property that is required from a sealing agent.
There have been many suggestions for a sealing agent having these properties
(Patent Document 1, Patent Document 2, Patent Document 3, Patent Document 4, and

Patent Document 5), but a sealing agent having substantially all of the properties still

have not been found. Moreover, in the current liquid crystal panel market where high



[ Patent Docunent 5] JP-A No. 2004-61925 Disclosure of the Invention Probl ens
to be Sol ved by the Invention The present invention is to provide a
liquid crystal sealing agent having |low contam nability to liquid crystals
t hroughout the production process, excellent workability in the coating of
substrates, excellent pot life, and excellent noisture resistance
reliability. Means for Solving the Problens The i nventors of the

resent i nventi.on have t edl.y _and repeat edl d t_re hin
b dor 't AT PR BSEuER §R Bt APk BRER S e BRE R DL B REREER
conce n 5
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conpl et iﬂ@gomﬁeff@s@m invention. Specifically, the present invention

relates to the tollowing (1) to (9). (1) Aliquid crystal sealing
agent conpri silPgteptPoeumentdly r dapanesq BytentriNa2gh#44 hydr azi de conpound,

and (c) an aliphatig¢ hydrazide conpound. The liquid crystal
seal i ng agent @é@ﬁ?ﬁpﬂﬁn?%zbl) B%Pé,senﬁﬂ@?@kh 3t5ﬁé3( nponent (b) is an
aromatic di hyﬁﬁé' n ec n ¥a448 an aliphatic dihydrazide.
(3) The liqui cr?gﬁgflﬁg%éﬁﬁng ggg% a%%(élf%?’}r% to (1) or (2) above, further

conpri sing (d)[mtegmbgﬁﬁgﬁap]e r gpLANANOL208d44a phot or adi cal pol yneri zation
initiator, in addition to the conponent (a), conponent (b) and conponent

(c). ([#ptedhBoturgnt &] cr y JPaA Need004h§1¥WJent according to (3) above,
wherein the conponent (d) is an acrylic resin. (5) The liquid
crystal sealing agent according to (3) or (4) above, wherein the conponent

(d) s 35 0RAY R Blifion®S' M
| Problems to be Solved by the Invention

The present invention is to provide a liquid crystal sealing agent having low
contaminability to liquid crystals throughout the production process, excellent
-workability in the coating of substrates, excellent pot life, and excellent moisture
resistance reliability.

Means for Solving the Problems

The inventors of the present invention have devotedly and repeatedly carried out
research in order to solve the above-described problems, and as a result, they conceived
of using an aromatic hydrazide compound and an aliphatic hydrazide compound in
combination, as thermosetting components, thus completing the present invention.

Specifically, the present invention relates to the following (1) to (9).

(1) Aliquid crystal sealing agent comprising (a) an epoxy resin, {b) an aromatic
hydrazide compound, and (c) an aliphatic hydrazide compound.

(2) The liquid crystal sealing agent according to (1) above, wherein the
component (b) is an aromatic dihydrazide, and the component (c)r is an aliphatic
dihydrazide.

(3) The liquid crystal sealing agent according to (1} or (2) above, further
comprising (d) a photocurable resin, and (e} a photoradical polymerization initiator, in
addition to the component (2), component {b) and component {c).

(4) The liquid crystal sealing agent according to (3) above, wherein the



(6) The liquid crystal sealing agent according to any one of (1) to (5)
above, further conprising (f) a silane coupling agent. (7) The
liquid crystal sealing agent according to any one of (1) to (6) above,
further conprising (g) an inorganic filler having an average particle size
of 3 p.mor |ess. (8) The liquid crystal sealing agent according to
any one of (1) to (7) above, having a viscosity of 250 Pa.s or |ess.

(9) Aliquid cr al display.cell sealed with a cured product obtainable by
curing t%%meaﬂﬁﬁﬁng§F mgé%ﬁing agent according to any one of (1) to (8)
above. Best NF@ETBQIigxﬁ@_rcp's'tﬁQe fgafg&l% dcB¥@td 13187 (@) ARfvewherethahpr esent

i nvention w | e described in detail. he epoxy resin (a) that can
be used ddimpgdnentds Beimtepory ettylaardst. not particularly linited, but an epoxy
resin having bifunctionality or higher functionality is preferred, and
exanpl es t her 66 Thabijuderistal sealing agent agperdieoryany €8¢ AE(1 50 EpIEAYE: F t ype
epoxy resins, bisphengl S type epoxy resins, phenol-novol ac type epoxy
resins, MFESOIURRHI %?Fé]eecﬁﬁ&@‘gr%gﬁ‘hs, bi sphenol A-novol ac type epoxy
resins, bisphe a{oAVe) t Yo kESH baY 6F 1S 1S BPRbVESI NS,
Q?:Flhglel&?l\éc fal sgﬁﬁlg,%%gffty%cicg@ﬂéstoa% ohi¥ 6 {2 ove;

al i phatic chai €po resin ester type €poxy resins,

gl yci dyl ﬁ%&ecézﬂ;&?si.fgo@ﬁn Exﬁﬁ%ﬁﬁe AlvdaRil 4h dup@eRAKYe Si8SHIB UM Gdesanur at e
type epoxy resins, and phenol-novol ac type epoxy resins havin

a
t ri phenol met ha(8® Th tiheidanystd sealiglg agast aticgidjng ydny enp of (¥)ite 7 agnv?ar oducts of
bi functional phenol s, diglycidyl etherification products of bifunctional

al cohol shavifgia H@F%&Qrﬁ@ﬁgﬁ%ﬁr‘ﬁ&& s thereof, hydrogenation products

t hereof, and t l.i ke, Anmm t.h f i itat liquid
crystal cont ariohAvi i BERLTebaZ 38 sl Bl EpdipRAe AR cug

novol ac Fh)éﬂ’iﬁu_ﬁ&‘?i‘s}falrs‘%fél'iﬂ?agent accordidd'® ABHRtof¢l) BYey soygabl e chloride in
the epoxy resin used in the present invention is 600 ppmor |ess, and
preferably 300 ppmor less. If the anmount of hydrol yzable chloride is
greater than 600 ppm the contam nation properties of the liquid crystal
seal i ng Bg%ﬁ@“&j@?EBFYF%dﬂﬁdh%P?ﬁﬁéﬂb pose a problem The anount of

hydr ol yzabl e | oride can be determ f : qﬁpz{-e, di ssol vi ng about
0.5 g of epox Frgﬁaﬁef’ﬁh%e?ﬁn bﬁvggﬁ%ﬂgﬂleggg%sf ﬁl%?((ﬁfllg tﬂ'e solution for 30
mnutes in 5 Mydépoiytedh KPThALBRBO LsctiGhhd prrserd tlehli@Nistiot paticogriy he
product wth a 0.01 ﬁ silver nitrate solution. The content of such epoxy

resin (alimited tdueah eppyydresinyisviag bifoattionglibyerhighes fanstignalBy topwlysady anei ght .
Furthernore, the conponent . (b) that can be used.in t resent invention is
not par t $@mpaey therephinchige Q%SPF?%‘HE; tl‘a'éfp? EPoxyY f&ﬁ%?%@?&?ﬁ*{ﬁhﬁm 99 UBMpound,
and for gex I t her . he I i | C.o;ACI / j benzoi c
acid hydP§§%%8?SEﬁﬁ§§§¥£§%gga@%%8kbgggg?ﬁg%e?é%&%ﬁ?ﬁé??%yggﬁghdi gdra;iQe,

i sopht hal &y aedisk, ﬂisguskom-ﬂ&;qia% Gp& epiryelis, atiplesti] Fyahaticdgpe pdiypyr i di ne
di hydrazi'de; 1,2, 4-benzene trihydrazide, 1,4,5,8-naphthoic acid

t et r ahy dresin,ddicy@yr eposy Iredins; abghatictcbeindfsedapaxy desinsaglcidybesteridppe eroesr di ng
to the present. invention, preferred fromithe viewoint of the bal ance

bet ween KeSins.rgjysidWaning tyge SPRKYIEHPHGYARIEHYP S PROMYI TPHIRG (OGHAI 4P SRt i ¢

di hydr azi des, and riicul arl ref - i j j i de may
be nenti%ﬁ%ﬁfewn&a&gp émg w%%%gﬁﬁffé€y{ %Sh%%ﬁgggﬁhggﬁﬁ?ﬁﬂ%ﬂ%ﬁ%gégént

I nvent | of &yl Qé)aiggéfé}ﬂl eiheAfibMtidnl proleds asbifipflons phéndls daglyalylphatic
hydrazi de conpound, and for exanple, there may be nentioned formhydrazide,
acet ohy detherifieatiop peqluats of biftnctidnatialaghals, andhaldgenatmingraduvyaithareiole, mal oni ¢
aci d di hydrazi de, succinic acid dih¥drazide, glutarig agid di hydr azi de,

adi pi ¢ akyddogrnstian Rxadyets tharpel] prd heildedi Appngahes, Pretesred Jrng sk ane

di hydrazide, tartari.c acid dihydrazide, nalic i | r.azi .

i hoa avewpeirhel B Dl Pt R Bhoneilis fo PEkferd) BHESRGLE s and,
citric i rd i nitriloacetic acid trihydrazide,

cycl ohegdr}gtiérci%g\?%g)xylriggn%ci d trihydrazi de, dihydrazides having a

val i nehydant oi Th&kfb@lt @ h§thehyzable chloride in the epoxy resin used in the present

1, 3- bi s(hydr azi nocar bonoet hyl ) - 5-i sopropyl hydalltoin, and the |ike.

Accor di nigvemidnhe 60 ppmnir lessyant preferaby 30@ ppmacbrilessm Hithe snevgisifnt of t he
bal ance between curi n_g reactivity and curing | atency are bhi f(ﬁnﬁt 'l.ongl

al i phat i kydaphrgehie shigade isgrgatphihen 09 BpIny thecoapiamipation prapesiies ofdhgiqul

di hydrazi de may be nmenti oned. Since the particle size of these
hydr azi de conpounds nmay beconme a cause of defect if too |large, such that
during the production of a liquid crystal cell having a narrow gap, the
formati on of gap cannot be successfiffly achi eved upon bondi ng of the upper
and



| ower gl ass substrates, the average particle size is preferably 3 um or

| ess, and nore preferably 2 Limor |ess. Likew se, the maxi mum particle
size is preferably 8 pmor less, and nore preferably 5 p.mor less. This
particle size is measured using a laser diffraction/scattering particle
size distribution measuring instrunent (dry type) (manufactured by Seishin
Enterprise Co., Ltd.; LMs-30). - The content of the aronmatic hydrazi de

conmpound of .conponent, (b) in t e []] ryst S j nt of the
present nyﬁ{?éﬁ%rﬂgﬁ aﬁ%”%%@‘%“grlé%‘@g%gtfglﬂogeg.p Cg)]%}c]fui n\?;g% éerﬂig%r?g)gart icularly

pr ef eraﬁwmﬁ(z%bfeqzhi)crﬁle%gﬂibxglet%ﬂhﬁed based einplBeli@pRAE AQut U3l st of epoxy
groups of "the epoxy resin of conponent (a). Furthernore, the content of the
al i phat oy dkiazh de TR atfledny dresttutiom)for 30 primftesiatsi pl 6f20N o 0. 80
equi val ents, and particularly preferably 0.4 to 0.6 eci]lui val ents, based on

the epoXOHfptianal shitian aehthey tigratupthegtrodurs a0} Beylveomiratsiobiient (a) .

The photocurable resin (d) that .can be .ysed in t.he present inventd.on is not
par t i culThecntenhokweh sroygRYN 4 Inthe, @J‘H&WS@ )i 188@@?‘& % %’quit gﬁ? gbé’ryst al s,
but there ma tbe menti oned conpounds havi ng an acryl oyl group as a
functio XlweéglbUp (acrylic resins), such as urethane acryl ates,
(meth)acryli ¢ gshemiordte ERANONenTES) hachl bales) inaldpreket invieatiorSpent f i ¢
exanpl es thereof include benzyl nethacryl ate, cyclohexyl nethacrylate,

gl ycer olpadicobirlydimiytdbisdong hyit év i arpmiatic hydrazide compow, AadPrgryspleo|
triacrylate, pentaerythritol acrylate, trjnethylo]propane.triacrylate,

t ri s( actharesmpatteymgntiossd yalicyheped hdﬂﬁéﬁ@aé?%ﬁrﬁ“ﬁ%ﬁydﬁ%}%aéFrﬁflpﬁﬁ‘é),yc

phl orogl uci.nol triacrvlate, a AN ) : i ct of
P qui a ergebdredn MR st uid Rt Son MG FRRale R A RmRRAEE. o
parti culag &ih;‘?%rséiﬂé,rzesi yridling dBIaxIRC 1 | AbenresStrihydrazRIeOX Y, S hiptahqit at e
resin can be obtal ned gy esterifying an epoxy resin having at |east two
epoxy greidastraliydriedeyplyramaiitic xiid tetmbydraride amiddhelikeretAesording &0 ¥¢i d.  Thi s
synt hesi s can be perfornmed by a generally énw rre‘tahod. For exa I.te, an
epoxy r @s¢sant wvertiasy prefestedFom thcyigwpeing of the balanes PEiwPe FEIRICH MY a
predet er m,ned egqui val ent..rat.i o b i I £.01,

benzyl diaﬁ%tcH‘;}P%f#‘?fE? 45 1&%%%% %%rﬁgtgdeﬁ%ﬁaﬁ%n%taﬁ%%%ﬁ lgﬁ‘gﬁaglr% de,
tri phenxéorlb? RiaBRL dih§drRN8OWa b Rhddgionaénd the like) and a pol ynerization
i nhi bi tor or exanpl'®, nethoquinone, hydroqui none, nethyl hydroqui none,
phenot hi azi ne, Ttei doutpphéntdc oyt @hbensed aridie phesenti iRegntionds BY prgicalyc f or

le. As th in having .at |east in th
ol coul dimtestasdennst &is araibaayy Beide RomBREL> BRA B SHUPER: Ttk By
ins, alkyl-substituted bi - i
o o adtrtiaspE BB, RRaRanOlac RS CRAN AR BB RITE )
al kyl - syfasddrb 1€ dnlb SR RERU i hydriNME seRMNY at@SdiRpdradili phaméc avid de- added

bi sphenol “F type epoxy resins, bisphenol S type epoxy resins,

al kyl - sulisydrazitieddiyis plié dotydSizideppineghmegid dibydrezidel kiicrslehesengle- added

bi sphenol S type epoxy resins, phenol-nqvol.ag type. epo resins,

cr esol - idsirazide, fararrsid dippdragide, maligag] ﬁlh}’@f%}'@pw&@"%&ﬁﬁ&@apht hal ene
type epo esi,n cid m ne _t 0S| j peRtiRdiERe type
epoxy r éﬁ%ffgazlg?lsﬁrg% hgxaf%%%lﬁfz%egb ‘%6%‘%""‘5%2@& Elﬁﬁdr %?%gﬁig@ }rlra%gfl% fi f(:Elﬂ(;ll epoxy
resins, &Fﬁn‘?ﬁ&dfﬁ%ﬁk}‘ ERIL IR riE S8 Sic a8litihherabidkedinfirazibeyinlvink 4 ype epoxy
resins, alkyl-substituted bisphenol” A type epoxy resins, al kél ene

oxi de- addtiflelpidaptvemsitelcdon yph s ddkyisthasliramnodartophehy)-SHseyppylapdayoinesi ns,

al kyl -substituted bisphenol F type epoxy resins, alkylene oxidezadded
bi sphenaindrhe e obesydine& e PresesbRERBIoNSPIFHE- LR I WEVRQI of the

al kyl -sybstituted bi sphenol .S t epo resins: oxi de- added
b1 sphendiasce JESveepsRyns EeriuLd B pr BRd b iR binAlly gL Axhate P70
present | | ; hgd;ipROIREHEARLSIdE Btlybe(Bdntioned he i quid
crystal‘g éﬁ?%SQQSS%pgygagﬂgﬁ%ﬁg%bﬁ% ég % by mg@ght. y The

phot or adi cal pejhydmeipdaicldddizd 6 thesattgidrdzide ddngioundnmhg basedk a nadshef pr esent
invention is not particularly limted as long as it is a radical type

i ni tiat afefecaifttobdargesacipthat dorre the pegdustionehs liowderiséa £9l haying _HITORet al |

1- hydroxycycl ohexyl phenyl ketone, diethylthi oxant hone,. bepzophenone,

2- et hy| s#phthedormasing, ofzap ganngt pe susres iyl AEH V&éﬁ@ﬁ%ﬁ%{ldmg of theipper and

2- met hy144- (et hyl t hi 0) pheny1] - 2- ror Phol i no- 1- pr oPane,
2,4,6-trinmethyl benzoyl di phenyl phosphi ne oxide, and the |ike. Furthernore,

it is also possible to attain even Iow%r liquid crystal contamnability, if
a photoradi cal polynerization initiator having both a radical polynerizable
group and a radical generating group in one nolecule as represented by
formula (1) is used. 0 ;11."7N NLO O



H (1) The m xing ratio of the conponent (e) relative to the
conponent (d) in the liquid crystal sealing agent of the present invention,
is preferably 0.01 to 5 parts by weight, and particularly preferably 0.1 to
3 parts by weight, relative to 100 parts by wei ght of the conponent (d). If
t he amount of the radical generating type photoradical polynerization
initiator is smaller than 0.01 parts by weight, the photocuring reaction
does not occ I.cientl 15 it beramynt ko B5€3h8mdrdan 5 parts
by wei gtrlﬁvf’ert %SS3%{5}%%’5@%taﬁ%a%§ﬁ§?3¥geﬁge@%ms ?oo“l a?gg_,’ and trhere occur
probl ?"‘?r&éraﬁ@rrﬁ A §atdson1 YewidedtednStiahdpatitl¥ slRes pRidratdy rum of less,
deterioration-of the properties of cured resin. I'n order to enhance

t he adhesd wfrs prefargbli,5 (ith or fespr eTlis abitielet szt is easuredjuiing edaser al  seal i ng
agent of the present invention contains a silane coggtlcf'gag agent (1).

Exanpl edif§acti¢réscstipringpartelpisize ¢1gaiion RRASHRS Wisiram, PRy agents such
as 3-gl ycidog ropyl & r.inerhoxysil ane,. .. ~

3-gl yci &W?ﬁ?éﬁgﬂd%t%hm #B'ieﬁ%—ﬁéﬁsﬁ"g‘[ﬁg;’ LM5-30).

3-glyci doxypr | Y 'é'Fﬂo XY h208 nd of component (b) in the liquid

2-(3, 4- epoxyc?@l?égg@%gtp%fﬁhy t?ﬁrret koxysielcgg}g?u P ®) a

N- pheny lorystA R pRragent! dfthd1Briekax tsiehidreis preferably 0.20 to 0.0 equivalents,

N42- am noet hyl ) - 3- am nopr opyl met hyl di net hoxy5i | ane, .
N- ( 2- anipadithayly)prefesabin@dp o Pyi enstvajants, basedispe ppaKyeequivalent of epoxy

A 0D O S O Sl ) S I 65 P RGP, SRRV hE Mhati
N-( 2- (Vi . A e _ . o de
( (Vg%ﬁﬁi@?c%g%gp{ﬂdg%@édt?#o&)?ﬁ% @FIs3RegAx o poREbRORYShRAA, Mndr ochl orl de

3- et ha oxypr nme or opr opyl et hyl di net hoxysi | ane,
and 3- chhRiORIgPHEterdbIiEd Ba% VI dquieientd) ®asdun thaepegupuivalenagbeioxymay be
used as m xtures of two or nore species. Anrong these, in order to obtain
bett er auihesiof¢hestpospgtsin of conponpniefadr abl e t hat the silane coupling agent
be a silane cqupling agent havi.ng an am no, gr.oup. e of .the silane

coupl i ng agent'he®iq CF@ggﬁe%ﬂﬁ‘i)ﬁg%ﬁfé‘H?’%‘?eq ﬁéﬁﬁgﬁeég?%dﬁvegf'P%hsgqq%, and thus a
liquid cr SR i ' fiquTR st € bhePLRiRaLse

reliabi Il fyhfaglyg_gﬁlgﬁ%ﬁﬂgﬁstelt@%l{o&ﬂ%lﬁfgpﬁ%{rjgﬂ %i I gfges coupl i ng agent (1) in
the |i quhdhtiohddtahpsieds hdn@aeaéryis1 ghptas@. fibctionaBeroa acrwicgisins), As
the inorganic filler (g) that can be used in the present invention, fused
silica, seelyaturkthaneaailalesa(meshlertyba estarsandeposy (etbichilates, @ad thediksn

Cul 1 o o SPRFIES eXEmples Derany ol Greny! e Rua oo habt HUREIAES, Faet ™
al um ”“g’lﬂfé%l%&h&ﬁa?rg%@hg%% Wy axi-deo-G8disky @%%131161 G@dcBylard] UM NuUM

silicat Ithium a silicate, zirconiumsilicate, bariumtitanate,
gl ass figegtaeryiaitbostrilaRetrimdtbypheepaertdisylate, tis(acaglbepitind) sochanhmtd,i ke may
be nmentioned, and fused silica, crystalline silica, silicon nitride, boron
nitri de dipeatasryihsitoh htxnenytate, phiarogiinpk wasrylate) andihs Bke.  Amongihese. tal c,
clay, alum g}aﬁ}, al um Hum h draﬁxi de, .cal cium sj.li cate and .al um @ §i licate

are’ prefRym® B, ashpdt of HEd & H iCRBRIERRP A PRARS PR e )ﬁ?’ﬁynaenan tal c
bei ng %f%ﬁﬁaigﬁgg%fgﬁaesef}];l]sr;é}{)og?{l;%@llitb kds8 S n%f?%%%thh%%ga@$edﬁ girbes of

two or Speci I nce t e silze econe ‘a cause of defect
if too loteed M&rifm% adlepbigresihehavipotdédsorwmépaxylgropisdn dreysolatuleel |
having a narrow gap, the formation of gap cannot be successfully achieved
upon borvdimagrylic adid oumethactytid abidwe Thip sygthesigisan bepedormeddy A8t ypar ticl e
size is _preferably 3 gmor |ess, and note pr r abl .ismor less. This
particl 5”@1"’2@@%"%{3%‘@%@“&@5 HYyCRPHY ERR lsd‘?sg‘?rﬁj%??t‘?’@h;%%é“t ?CE Phg particle

si ze distribution.measuri I (9 pa=Ts) uLed Sei shin
Ent or pr PGHEEYIC i?@?%?ﬁ‘{%&%lgg& émag%rgﬁ%g%g‘ﬁ%ggf th é@fﬁr’nor gai ¢ filler
(9) thf'ﬂbe&@@di%tmﬁﬁideptrfeh@1Qﬁiﬁé,%zylmﬁemymméhimechndrau; d crystal sealing
agent is usually ™ to 40 %'by weight, and preferably 15 to 30 % by wei ght.
| f the efptieapipholphile tiiptengBtibinef and the like) dndvaepolymemzaBiofaybiesi (it , t he
adhesive strength to the gl ass substrate is decreased, and the noisture

r esi st anzample) ingthogiingng, yderguinope.ametdhy yHipguInoRe, RSEPEREHCHf t he adhesi ve

strength_after absorption o isture o i ncr eased so, i f the

cont ent dé}?UtYlhédﬁoﬁﬁﬁobléﬁF;@“fiit{‘? e); %tufg)r@giﬁér Effﬂé?f(awq% i %’le& REY '%%ce t he
filler content is too large, the liquid crystal sealing agent nmay becone
hard to crush, and it may becone inpossible to formthe gap of a liquid
crystal cell. The liquid crystal sealing agent according to the
present invention may further have additives such as an organic sol vent,
organic fillers, pignments, a |leveling agent and




a defoam ng agent incorporated therein, if necessary. The vi scosity
of the liquid crystal sealing agent according to the present invention is
preferably 250 Pa-s or less. In the case of having a viscosity equal to or
greater than 250 Pa.s, the liquid crystal sealing agent is deteriorated in
t he easiness in handling such as dispensability. Further, in the case of
havi ng a viscosity of 250 Pa.s or less, the liquid crystal sealing agent is
possi bly applicable to a s . ' 3t hod R BerefdyPEmehtidHeling. and
exerts é?‘@gga‘ilﬁﬁ?h@%g@ rﬁrﬁﬁés‘%gﬁéeﬁgg?g%u@’?i 3/(?[#6’ e I'n order to obtain
the liaqy ejﬁ)g, IO\ QIRAL st BIERABE A bypéepbiypresink] dlsfienconponent
(d), co‘ririﬁg?]éé{no%lg?gée n S((gorrpé)negts(o are dissolved and m xed with conponent
(a), asopeaddad Msphoubsaeyeidpoyy rdsins} bisghemokF type, epooynesment (g), as wel | as

conmponent (b), conponent (c), and predeterm ned anmouynts.of additives such
as an onbkghsubsfitutédehisphenolf tepsiengXEFaHs, albylpm/@flﬂ%aé]%ﬁ‘&;ﬁphﬁﬁ‘% We®| i ke
according to necessity e added, and the resulti ] re | iformy

m xed b§PRKEERA Ple%@]aé%%F&?’iXsf et ﬁhgi",s“‘?sfﬁ‘?“%‘i g%%‘lqge‘fé" 3 e ‘%Pg?r oll mil,
a sand nill Lilie Takida bi L i SHenst-AbvosRalhogaagent of
the pr eSEHS %k\‘?%ﬂ??’élge(?g%é%%l%ﬁggﬁ%%%réﬁo y T’hlg{l i quivd crggt gff(ﬁgi spl ay
cel | of {he BesRboiad YeldpaRy t&ifsoniFRehs tte dpory raimanaphtfaleebyer at es

havi ng predeterm ned el'ectrodes formed on the substrates are arranged to
face eaepontiesinswilydidyapimedgpeemixyacsing diayhlopeiedigpetype SPREN &8 Mper | phery is
sealed with the liquid crystal sealing. egdlent, with | ibgui d ﬁr?éﬁteal)?y bei ng
encl osediigbrermedifigd egapy repHs. Pighangm SRR Gy BHORFT 8 KSR s ed i s
not particul ar L4 mtad. . Hene, Jg%q,g- BBt R RS bish MBI A fped

conbi naf 5> ﬁdé’ﬁ@ ra ésgherf}ao&gtgwgqa s,&é%taar %%%I asti c,sf’si I Cg%pe or the
i ke, ag &ﬁﬁ%&m@,%ﬁ&é&ﬁ&@%@a%ﬂh&mmty?ar@m;s@hﬂnb,lﬁimenm fype the met hod
for pro Ection thereof, for exanple, in the case of liquid cr‘%stal

i nj ect i @poxeiesiag, alleyl sphstitated disphenad Friypotpdxygesias, ehiykang ogidetaddsd gl ass fi ber
is added to the liquid crystal sealing agent of th resent- i pventipn, and
t hen t héispheusl & typgencxy redny, drghel Sit¥pe glt%’t%ﬂ“% ﬁﬁ‘&ﬁé‘ﬁﬁﬁp‘{‘%‘wﬁ@?eﬁl"of
substrates using a.di spenser. qr e dLke: [ d Qe LE two

i njecti &ﬁYP%P%?% &S 65@91?{ [eeﬁggﬁ}edr%eﬁdg%&?ﬁfg%ﬁo? ?’g@?‘% d{??%rcryst als. Then, the
ot her g:?@gfgrrgdgbstrate i s superinposed thereon, such that a gap is provided.
After the formation of gap, the assenbly is cured at 90 to 130 C for 1 to 2
hours to manufAzcondive t@ thé present aventibi,dbé dontentsd shesphotecurabieres®dd) Wr ough t he
injection inlets, and then the injecti Scy;l%lﬁets are sealed wth a

hol e- sedhs kgpid gortal mhegfﬂs%mab#@wtégmg. welght i quid crystal display

cell can be oftai T her: . sk fuceS i@e drdsestui d crystal
dr oppi ng neth Fpgg{s%f%!é%rl p?lgnl}g%&g{%{]ﬁ%%ﬁ%gﬂﬁmeri alfs) sucﬁ%zgss gl ass fi ber

i s added,fribh® Adt PeitRukElySinftedsAabhdgs @ geniadial fype initigegnnd forvent i on, and
then the liquid crystal sealing agent is coated such that a weir is forned
on one ekample, fhatermay be nlestiomtddenayliigethyliketpl A dwdrasycyHehgxykahenyhen,

liquid crystal is dropped on the, inner,sid f the weir of the liquid

cryst al kekose; ﬁgtha’@@ﬁ%?nehw, berzoghenone- %F@grgg‘ﬁur’%r@’i s superi nposed
th i , h th i i ded. Aft the f ti f ,
t hgr leiogz_@ydﬁggsgﬁﬂe%@giogaoap%eg?&ap is provide er the formation of gap

par s irradiated wwth ultraviolet radiation
usi ng am_ AR i 163 e -therphbRA®Cprepdriee seal . The ul travi ol et
i rradi ar?cfé&le{hgs[e/‘} @%h%]}lliel?g}rﬁab gllafror]%BSOO tt)ﬂGI())OO. nEcn2, and nore preferably
f r om 10004, 6.aridedgIeizayi@iphdiydpleaphiee oxidecaraktbe fibey Fethepners. s g0t o 130C
for 1 to 2 hours, and thereby the liquid cm{.al. dipleI a%/.cefl.l of the
present possblatte attaie sHemblowshiigrideaystatifentanipataliy;, f aePtostditiay cell of the.
present invention thus obtain has .:n b S ' to liquid
crystal p@B’ﬁ?%ﬁﬁaH% ?%ﬁﬁ?toﬁﬁﬂ'lqgaggg%ggﬁhferﬂ%%gng ez;"ﬁblv ’gg*z Q]g%rérérloﬁﬁlst ure
resista i ahi |i; l(@)isqlsé®s fiber, silica
beads, &%ﬁ@rﬁn@r@g’?&héﬁ éﬂ%ﬁ?hégﬁﬁa%géﬁngf/wﬁiﬂ#eﬁﬁgﬁéd) The di aneter may vary
with the purposes, but is usually 2 to 8 pm and preferably 4 to 7 um The
amount of use thereof is usually about 0.1 to 4 parts by weight, preferably
0.5 to 2 parts by weight, and nore preferably 0.9 to 1.5 parts by weight,
relative to 100 parts by weight of the liquid crystal sealing agent of the
present invention. EXAMPLES Herei nafter, the present invention wll
be described in nore detail by way of Exanples. Additionally, the viscosity
of the liquid crystal sealing agent was nmeasured with an R type vi sconeter
(manuf actured by Toki Sangyo Co., Ltd.}). Synt hesi s Exanpl e 1Synt hesi s of
phot or adi cal pol ynerization initiator




represented by above formula (1) 155 g of 2-isocyanat oet hyl

net hacryl ate (manufactured by Showa Denko Co., Ltd., Karenz M)1), and 224 ¢
of 2-hydroxy-4'-hydroxyet hoxy-2-net hyl ProPi OphenOne (nmanufactured by G ba
Specialty Chemicals, Inc., IRG2959) were placed in a reaction vessel, and
0.76 g of nethyl hydroqui none was added thereto as a pol yneri zation
inhibitor. This m xture was heated to 80C and stirred for about 26 hours at
that tenperature. The resulting reaction |iquid was dissolved in a m xed
sol vent of nethyl isobutyl ketone and toluene, and the sol ution was washed
with water. Subsequently, nethyl isobutyl ketone and toluene were distilled
of f, and the residue vvas subjected to recrystallization fromethyl acetate
and n- hexane to thus ain a phot oraglj cal polynerization initiator

repr esent ed trBa for 2}%\{1\/ 4 15K 160 parts by wei ght of
epoxy acryl 2 braph e rexin (manyfipctured by Dow Chenmi cal
Conpany, DER-3 ;. epoxil equi val ent g/ &q), 40 parts by wei ght of DER-332
(manuf actured by Dow Chem cal Conpany; epoxy equivalent 175 g/eq) as an
epoxy resin, and 10 parts by wei ght of the photoradical polynerization
initiator represented by fornmula (1) (reaction product of 2-isocyanatoethyl
met hacryl at e gfd mixing ratio of the component (e) relative to the component (d) in the liquid

2- hydr oxy- 14461-?ll n?1 3roxyet hoxy)pﬁenyll 2- met hyl propan- 1- one) whi ch was

obt ai netirystal@enin@egea dBtlenpriesent invengorh éapreteratdy 8i0dsolSvparabyomeghtiadobt ai n a
resin solution. The solution was cooled to roo rature ﬁlthen 8
parts byatisutpky mefeeﬁbi}p%teémﬁabﬁm%biﬂ&@“(’%% {’Tgﬁ %,n %r oduct

resulting fromfurt m cro eri of ajet
m | | - pulsPEPPoLt (é’,} Hgtrhﬁra&?b‘%}{)%ﬁﬂﬂdz %ail g“e&&ﬁ‘wgfgﬁk&[’&eé%i cal Co., Ltd.), 9
parts by, Eﬁﬁeﬁ%n% ﬂiézﬁm%*aﬁa i1€r tﬁ&ﬁdodlﬂaﬁgbweegﬁn (the pHOGburia Radtid S;
product ti ng romfurther mcropulverization using a jet mll of a jet
m | | - pulaees haastegr adicipithdubtreanifthasnoueds byaiet tukd merhycrsmglwhe Ltd.),
25 parts by wei %ht of al um na (manuf actur ed by Kasei

t

SPC- Al aau:emag% panitiater becoimes tdo rgampnd Hisee epcar H&L feans %ﬁaaﬂ‘?a“é’f‘ °?° ubber
(manuf a I“g;e g‘%{ﬁ Qg?%,rn@l grlgggdeﬁ% {’é{noﬁﬁe%&ﬂeﬁm@gfcﬁ&%@em&verage particle

size 0. ure was kneaded with a
triple roll myj 'oraeQ tf,ﬁm}ﬁh&: e liBekw ﬁfen%mait isprefdritge d@e e lnpidergitalg to the
present invention. e viscosity (at 25C) of the liquid crystal sealing
agent wagalifOagRat of thExresmiténntion contains a Fjao@upling 8y (e Hramples OER- 332
(manuf actured by Dow Cheni cal Conpany; epoxy e i valent 175 g/eq) as an
epoxy r ahé snlanzeomlmgsag@yt ipelnge silagre Cé’élpb‘i‘%a%ﬂsc? &i‘ﬂ%/dr azi de (product nanme

ADH S; product resul fro furt r gajet mll
of a je!t% “HYFY ofSYRTQQIfr h%ffyﬁ an %o%ﬁ ag g%r?@rguégac E,r!déﬁ%ﬂh%ﬁ és{%&lgg Cheni cal Co.,
Ltd.) %oﬁ%&% E?qﬂggi yidiinetfoxiysigpRt hal i c acid di hydra2| de (product nane
1DH-S pr% uct testiiting fromfurther mcropul verization using a jet mll
of a jeta-(s, JL.Iep@xycyabha@@egiyadmeﬂfm:mwnenﬁmﬁeaglt Fyramihdpyostisipkehagyatangal Co.
Ltd.), 25 parts by weight of alum na rranuf ctured by C. 1. Kasei Co., Ltd.,
SPC- Al , Nu2ramirogthi}-3-@manenrepylmethyldiyn 18N8, parts by wei ght of rubber

(manufa b n eparticle
si ze 0. %\L#% a@l@fﬂ?ﬁ%ﬂ“‘&’d&%‘am@%@ eeh(r%};%%nr%egwas %nggﬁm @ﬁi&gl Jtorl pl e
roll mil vhalirimefokglagpgent according to the present
i nventi ojnm%%g%%ﬁltgﬂ&%%%)é gf t he I?ngﬁg crystal sealing agent was
110 Pa. qq.(mﬁhﬁllbahtylﬁniﬁmw})ﬁJamlnopropyb@nﬂnmd}uxybllan?bYdi‘bCl@@Ed%ng agent was
obtained in the same manner as in Exa exce% h]at &E‘F parts by
wei ght cﬁ—md}aplydowr@ydirlmﬂlé@ev@@h @Ho%nleﬁé’ 1 i#§ agent, and

Ic:g(r)rgg'; 2? | Ig,}ﬁo%i)ggﬂﬂ né: ro%zlsa ane hgg(eCSl agee goup mg aéér?tg %?a'ytl:)é ey as'fo?B{tEr@s

of two or more species. Among these, in order to obtain better adhesive strength, it is

y/

preferable that the silane coupling agent be a silane coupling agent having an amino
group. Use of the silane coupling agent leads to an enhancement of the adhesive

strength, and thus a liquid crystal sealing agent having excellent moisture resistance



A liquid crystal sealing agent was obtained in the same manner as in
Exanple I, except that only 9 parts by weight of isophthalic acid

di hydrazi de was used as the thermal curing agent, and adipic acid

di hydrazi de was excluded. The viscosity was 160 Pa-s. Conparative Exanple 3
A liquid crystal sealing agent was obtained in the same manner as in
Exanpl e 1, except that only 18 parts by wei ght of adipic acid dihydrazide

was used .as.the therml guri ' ' | j j d
ool Udode oL ir QUBErT THLAERHE R B LBk AR FaF LR IRy Ay el e veas
crystal sEﬁ@g‘%@nﬂ%ﬁﬁut‘@%B@t%iﬂ}%igm_the sane manner as in Exanple 1,
except that “orly parts by weight "of salicylic acid hydrazide
(manuf act ur ed Awthtrudeaiddigeri(gpdhatean, belitsdd )n tha pressetdnesntionefuséesilied, curing
agent, and adipic acid di hydrazide and isophthalic acid dihydrazide were
excl udedrystilna/sicosilicyn varbidz2glipen ritride, hprondytnge qalawp|carbynate, A liquid
crystal seali.ng agent s.obtai.ned |n the_.sane. manner, as.in. Exanple 2,
teﬁce{)':1 tf’Pﬁﬁl“e%iHWa nﬁ?:?%“"d? S@é%rf@k&fma A PCIgE aadflﬂf(ﬁhél{z}lln e Vrr\lg.s used as
e thermal curing,a - - 1. sonht [ [ ' [ excl uded.
The vi s¢O&"f ?H%Oggqf@gﬁgﬂyﬁ%%}éﬁa?@%%Ilzlgglﬁr%f%’ gfagﬁ{éifﬁ% hggrldiﬁ?ﬁ’l d crystal

seal i ng QRAR sHRSONLAINEE siliBatk NEhRANEBuRMAL siliRSte] Ardoxanpbitice, marmept t hat
only 22.5 parts by wei ght of isophthalic acid di hydrazide was used as the
t her mal titanate)glaghber, cabon fbiépmolbdienbnidispifidez pehestag andihe|likgarry ne

viscosity was 60 Pa-s. Conparatjve anple 7. . A li.quid crystal
seial i 28 regpiionedyaad Sied isiica, ¢rystalijae §§:‘r€-%ﬂﬁ’é}‘m&1§’ ?q{oﬁﬂgﬂg‘?’éﬂf}u‘%xcept t hat
only rts wei of | pi i d: dihyd [ S deher mal
curing r?t",tea Egmir%%ghatt%acﬁ ?ghgél gﬁ %i rﬁlfg’r@zéi‘ glg;v\fg@n ﬁ%’c?lﬂﬁlgg{rﬁ%aeﬁa\ﬁllidg’cosi ty
was 60 Rgrcsim SORERRMLAYH aMSniRiRERtBare preferred, with fused silica, crystalline silica,

alumina and talc being more preferred. These inorganic fillers may be used as mixtures

of two or more species.  Since the particle size may become a cause of defect if too
large, such that during the production of a liquid crystal cell having a narrow gap, the
formation of gap cannot be successfully achieved upon bonding of the upper and lower
glass substrates, the average particle size is preferably 3 pm or less, and more preferably
2 um or less. This particle size is measured using a laser diffraction/scattering particle
size distribution measuring instrument {dry type) (manufactured by Seishin Enterprise
Co., Ltd.; LMS-30).

The content of the inorganic filler (g) that can be used in the present invention in
the liquid crystal sealing agent is usually 5 to 40 % by weight, and preferably 15 to 30 %
by weight. If the content of the inorganic filler is lower than 5 % by weight, the
adhesive strength to the glass substrate is decreased, and the moisture resistance
reliability is deteriorated. Thus, the decrease of the adhesive strength after absorption
of moisture may be increased.  Also, if the content of the inorganic filler is greater than
40 % by weight, since the filler content is too large, the liquid crystal sealing agent may
become hard to crush, and it may become impossible to form the gap of a liquid crystal
cell.

The liquid crystal sealing agent according to the present invention may further

have additives such as an organic solvent, organic fillers, pigments, a leveling agent and



A liquid crystal sealing agent was obtained in the same manner as in

Exanpl e 2, except that only 45 parts by wei ght of isophthalic acid

di hydrazi de was used as the thermal curing agent, and adipic acid

di hydrazi de was excluded. The viscosity was 110 Pa-s. (i) Liquid crystal
contam nability test 0.1 g each of ten sealing agent sanples
(Exanples 1, 2 and Conparative Exanples 1, 2, 3, 4, 5, 6, 7, 8) were placed
in sanpl e ttles, and were. ir | a ] 2000 mid/cn2 of ultraviol et

radi at i o%d‘%a@ﬂﬂg&ge%dﬂgoeraﬁgmd]tb%gkl’ %%%8 S%' quid crystal (manufactured by
Merck, Ltd., : i Qli nPhcdoPEnd ) the pfesend t he

bottl es were %c‘g(%cﬁgﬁ}gg%gmlcg??%gb% f%ﬁé} hour , aé;d thgn |l eft to stand
for 0.5 iReettiondt pref@ablyaspdat oress. O thetchee dofilmuing acviystsiy squabteot aken out
fromthe sanple gottles whi ch had been conpleted with above treatnment, and
the |i qugrdater then 258 Pasy the liguidouystdlcperlingorgsnt is dateoratetin the gasiesy in

f d by Ando El i o Ltd ). The |iquid |
Cont am e SOGHES PPN oiriiendh R et ALt PECYATEARES Wal e o

the |iquid cr ' 1 e of 10
V. “usi ngein TR SRR RRIE sl R B S R e B B RED. o
resul ts ar@rRhesRnihednd txd@dbRat infllibck ohdhepincepridueidiyh t est To 100

g of aliquid crystal sealing agent, 1 g of 5 gmthick glass fibers was
added as a spalerrdersnabtairetheiliquit ystalsesling sgenedf the prasgitigverition, Bmt.r ri ng.

This liquid crystal sealing agent was applied.on a, glass substrate having a
si ze of GEnRRRERt G WPOQWHQ(S) ﬂ}dd&npﬂn%e(%rﬁeﬂﬁ@oqﬁe‘%%?ﬁmwﬁi‘” @‘ mmx 1.5 mm
was over| apped the liquid gr l40Q.: t d
Conpar at FOEaE a8 Fpbdsitls ke BATRAREE combBuiat WREWHAL 3000
ml/ cn of, &{eﬁ%/éb?,' @mpoRéhatj, afd Yrdde@rinel atrohadiofaditivendicwas apl aced in an
oven at 120C for hour to cure. In Exanple 2 and Conparative Exanples 5,

6, 7 andor@anitHitlenesiefdrningagent i edeling dpenhandshabibe a¢aerding bvaeressity B2OC for 1
hour The adhesive strength was, eval uated. by, msal?uri ng. t he shear adFesi ve

st r engt hadsieds 3 the Fesyltise apigtuge istQr BG4 SR8 FRAFTHYS B shi n
Tr adi Co Ltd. . f 1.t e ;
a0 o i T P TR Sy

100 g OfseﬁlihéQggr@oﬁﬂﬁézi'@éenﬁi%%ﬂtﬂﬁl Ag®Btproducgd.of 5-gmthick glass fibers was
added as a spacer, and the m xture was subjected to mxing with stirring.

This |iquid cr¥ bduid enistahdisags el wé thegppsentbthverticn igifersredsypl thehe @alhavi ng a
size of 50 mm x 50 nmm and a gl ass piece having.a sjize of 1.5 1.5 nm
vas_over GBS PrUiFEds degirodes Fpmig %&@ﬁﬁ&bsr{ﬁt%w@g?ﬁ ﬁ%}g o
aratjive Exa . : I :
oot LR et dpn B L Mg hpnahelsh ot

mi/ e of BTV ol et was placed in an

oven at #ROgufddrydaln@iling fxett!With hiduilsaRpebeln@astiéseipathat thegzapxalpt es 5,
6, 7 and 8, the assenbly was cured by being placed in an oven at 120C for 1
hour. Thepeaf therliquiherystakteriiel gncloasd 1safot pasicaladydintited. 2 Herr tressulptades t he

conditions of a tenperature of éZJbg a rsss rle of 2 at .ang.a relative
humi di tyaféfcoﬁﬁt?)“‘%lggf‘ remBinplign phit #f?teéﬁ’a ?ﬁgﬂ afq,.gugtm.gﬂsgaﬁ o9& %t rengt h
of the gl ass_pi.ece. was red. . st ' reliability
was eva%ﬁ‘ﬁﬁ%ﬁ’. atfpast ?nees%ﬁ%%glra gﬁi_ r%@gﬁfl%%nlgsﬁbwbl ékglisr E]}%v é&d@ﬁ]a ility test
1 g each,@fjubdim theRYE orlxditp®d, i 8R! dafioPIURIN Erysfal Mieutibh asetlott] aGpamealat i ve

7

Exanpl es” were pl aced on gl ass substrates having a size of 50 nmx 50 mm
and wer egdpl @vedlling matetal suckt as pBE fiber ishdHedito the liguiderystHeedingagent afy was
eval uated by neasuring the Shore D hardness.. The results are presented in
Tabl e 1_th€\pyes¢'@t§pvgﬁ10§eqr@r1]h§mgﬁlg}l‘ll@\PIyﬁta{ sealing agent is coated on one of the pair

of substrates using a dispenser or the like. At this time, one or two injection infets are
provided open for injecting liquid crystals. Then, the other glass substrate is
superimposed thereon, such that a gap is provided. ~After the formation of gap, the
assembly is cured at 90 to 130 °C for 1 to 2 hours to manufacture a blank cell, liquid

crystals are injected through the injection inlets, and then the injection inlets are sealed



Approxi mately 2 g each of the liquid crystal sealing agents of Ex
Conparative Exanples were left to standyin a test cganger at a roggPles and
tenperature of 25C, and the viscosity changes were nonitored. The
evaluation results of deterioration with time represented by the viscosity
increase rate are presented in Table |I. [Table 1] Viscosity Liquid
cryst al Adhesi ve Moi stureCurability Deterioration contam nability

222?2 Parte f%ﬁ%@%%@ﬁgﬁ%ﬁ%%@iﬂﬁicﬁ%%‘eyg BE) PR M ERR ssan 20 6 6 o
obtained.

Further, in the case of using a liquid crystal dropping method, a spacer (a gap
controlling material) such as glass fiber is added to the liquid crystal sealing agent of the
present invention, and then the liquid crystal sealing agent is coated such that a weir is
formed on one of the pair of substrates using a dispenser or the like. Then, liquid
crystal is dropped on the inner side of the weir of the liquid crystal sealing agent, and the
other glass substrate is superimposed thereon in vacuo, such that a gap is provided.

After the formation of gap, the liquid crystal sealed part is irradiated with ultraviolet
radiation using an ultraviolet irradiator to photocure the seal. The ultraviolet irradiance
level is preferably from 500 to 6000 mJ/cm?, and more preferably from 1000 to 4000
ml/cm®  Thereafter, the assembly is cured at 90 to 130°C for 1 to 2 hours, and thereby
the liquid crystal display cell of the present invention can be obtained. The liquid
crystal display cell of the present invention thus obtained has no defects in display due fo
liquid crystal contamination, and has excellent adhesiveness and moisture resistance
reliability. As the spacer, for example, glass fiber, silica beads, polymer beads and the
like may be mentioned. The diameter may vary with the purposes, but is usually 2 to 8
pm, and preferably 4 to 7 pm. The amount of use thereof is usually about 0.1 to 4 parts
by weight, preférably 0.5 to 2 parts by weight, and more preferably 0.9 to 1.5 parts by
weight, relative to 100 parts by weight of the liquid crystal sealing agent of the present

invention.

EXAMPLES

Hereinafier, the present invention will be described in more detail by way of
Examples. Additionally, the viscosity of the liquid crystal sealing agent was measured
with an R type viscometer (manufactured by Toki Sangyo Co., Ltd.).

Synthesis Example 1 Synthesis of photoradical polymerization initiator
represented by above formula (1)

155 g of 2-isocyanatoethyl methacrylate (manufactured by Showa Denko Co.,

Ltd., Karenz MOI), and 224 g of 2-hydroxy-4'-hydroxyethoxy-2-methyipropiophenone

10



Exanpl e 2 110Pa. s 00000 Conp. Ex. 1 160Pas 0 O A x O

(manufactured by Ciba Specialty Chemicals, Inc., IRG-2959) were placed in a reaction
vessel, and 0.76 g of methylhydroquinone was added thereto as a polymerization
inhibitor. This mixture was heated to 80°C and stirred.for about 26 hours at that
temperature. The resulting reaction liquid was dissolved in a mixed solvent of methyl
isobutyl ketone and toluene, and the solution wa§ washed with water. Subsequently,
methyl isobutyl ketone and toluene were distilled off, and the residue was subjected to
recrystallization from ethyl acetate and n-hexane, to thus obtain a photoradical
polymerization initiator represented by the formula (1).

Example 1

160 parts by weight of epoxy acrylate of a bisphenol A epoxy resin
(manufactured by Dow Chemical Company, DER-332; epoxy equivalent 175 g/eq), 40
parts by weight of DER-332 (manufactured by Dow Chemical Company; epoxy
equivalent 175 g/eq) as an epoxy resin, and 10 parts by weight of the photoradical
polymerization initiator represented by formula (1) (reaction product of
2-isocyanatoethyl methacrylate and
2-hydroxy-1-[4-(2-hydroxyethoxy)phenyl]-2-methylpropan- 1-one) which was obtained
in Synthesis Example 1 were heated to dissolve at 90°C, to obtain a resin solution. The
solution was cooled to room temperature, and then 8 parts by weight of adipic acid
dihydrazide (product name ADH-S; product resulting from farther micropulverization
using a jet mill of a jet mill-pulverized grade product manufactured by Otsuka Chemical
Co., Ltd.), 9 parts by weight of isophthalic acid dihydrazide (product name IDH-S;
product resulting from further micropulverization using a jet mill of a jet mill-pulverized
grade product manufactured by Otsuka Chemical Co., Ltd.), 25 parts by weight of
alumina (manufactured by C.I. Kasei Co., Ltd., SPC-Al, average particle size 1.0 pm),
and 5.8 parts by weight of rubber (manufactured by Rohm and Haas Company, Paraloid
EX1L-2655, average particle size 0.2 to 0.3 um) were added thereto. The mixture was
kneaded with a triple roll mill to obtain a liquid crystal sealing agent according to the
present invention. The viscosity (at 25°C) of the liquid crystal sealing agent was 190
Pas.

Example 2
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Conp. Ex. 2 160Pas 0 O O x O Conp. Ex. 3 190Pa-s 0 O O x X

To 100 parts by weight of DER-332 (manufactured by Dow Chemical
Company; epoxy equivalent 175 g/eq) as an epoxy resin, 20 parts by weight of adipic
acid dihydrazide (product name ADH-S; product resulting from further
micropulverization using a jet mill of a jet mill-pulverized grade product manufactured
by Otsuka Chemical Co., Ltd.), 22.5 parts by weight of isophthalic acid dihydrazide
(product name IDH-S; product resulting from further micropulverization using a jet mill
of a jet mill-pulverized grade product manufactured by Otsuka Chemical Co., Ltd.), 25
parts by weight of alumina (manufactured by C.I. Kasei Co., Ltd., SPC-Al, average
particle size 1.0 pim), and 5.8 parts by weight of rubber (manufactured by Rohm and
Haas Company, Paraloid EXL-2655, average particle size 0.2 to 0.3 um) were added, and
the mixture was kneaded with a triple roll mill to obtain a liquid crystal sealing agent
according to the present invention. The viscosity (at 25°C) of the liquid crystal sealing
agent was 110 Pa-s.

Comparative Example 1

Aliquid crystal sealing agent was obtained in the same manner as in Example 1,
except that only 8 parts by weight of adipic acid dihydrazide was used as the thermal
curing agent, and isophthalic acid dihydrazide was excluded. The viscosity was 160
Pa-s.

Comparative Example 2

A liquid crystal sealing agent was obtained in the same manner as in Example 1,
except that only 9 parts by weight of isophthalic acid dihydrazide was used as the
thermal curing agent, and adipic acid dihydrazide was excluded. The viscosity was 160
Pas.

Comparative Example 3

A liquid crystal sealing agent was obtained in the same manner as in Example 1,
except that only 18 parts by weight of adipic acid dihydrazide was used as the thermal
curing agent, and isophthalic acid dihydrazide was excluded. The viscosity was 190
Pass.

Comparative Example 4

A liquid crystal sealing agent was obtained in the same manner as in Example 1,
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Conmp. Ex. 4 220Pas 0 A A0 x Conp. Ex. 5 50Pa.s 0 0 0 x O

except that only 28 parts by weight of salicylic acid hydrazide (manufactured by Otsuka
Chemical Co., 1td.) was used as the thermal curing agent, and adipic acid dihydrazide
and isophthalic acid dihydrazide were excluded. The viscosity was 220 Pa's.

Comparative Example 5

Aliquid crystal sealing agent was obtained in the same manner as in Example 2,
except that only 20 parts by weight of adipic acid dihydrazide was used as the thermal
curing agent, and isophthalic acid dihydrazide was excluded. The viscosity was 50
Pas.

Comparative Example 6

A liquid crystal sealing agent was obtained in the same manner as in Example 2,
except that only 22.5 parts by weight of isophthalic acid dihydrazide was used as the
thermal curing agent, and adipic acid dihydrazide was excluded. The viscosity was 60
Pa-s.

Comparative Example 7

A liquid crystal sealing agent was obtained in the same manner as in Example 2,
except that only 40 parts by weight of adipic acid dihydrazide was used as the thermal
curing agent, and isophthalic acid dihydrazide was excluded. The viscosity was 60
Pa-s.

Comparative Example 8

A liquid crystal sealing agent was obtained in the same manner as in Example 2,
except that only 45 parts by weight of isophthalic acid dihydrazide was used as the
thermal curing agent, and adipic acid dihydrazide was excluded. The viscosity was 110
Pas.

(i) Liquid crystal contaminability test

0.1 g each of ten sealing agent samples (Examples 1, 2 and Comparative
Examples 1,2, 3, 4, 5, 6, 7, 8) were placed in sample bottles, and were irradiated with
2000 m)/cm? of ultraviolet radiation to cure. Subsequently, 1 ml of liquid crystal
(manufacfured by Merck, Ltd., MLC-6866-100) was added to each of the bottles, and the
bottles were placed in an oven at 120°C for 1 hour, and then left to stand for 0.5 hours at

room temperature. Only the liquid crystals were taken out from the sample bottles
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Conp. Ex. 6 60Pa.s 0 0 O x O Conp. Ex. 7 60Pa.s 0 0 x O x

which had been completed with above treatment, and the liquid crystals were introduced
into a liquid electrode LE21 (manufactured by Ando Electric Co., Ltd.). The liquid
crystal contaminability was evaluated by measuring the specific resistance value of the
liquid crystals obtained after 4 minutes at a measurement voltage of 10 'V, using an
electrometer R-8340 manufactured by Advantest Corporation. The results are presented
in Table 1.

(ii) Adhesive strength test

To 100 g of a liquid crystal sealing agent, 1 g of 5 um thick glass fibers was
added as a spacer, and the mixture was subjected to mixing with stirring.  This liquid
crystal sealing agent was applied on a glass substrate having a size of 50 mm x 50 mm,
and a glass piece having a size of 1.5 mm x 1.5 mm was overlapped on the liquid crystal
sealing agent. In Example 1 and Comparative Examples 1, 2, 3 and 4, the assembly
was irradiated with 3000 mY/cm? of ultraviolet radiation using a UV irradiator, and was
placed in an oven at 120°C for 1 hour to cure. In Example 2 and Comparative
Examples 5, 6, 7 and 8, the assembly was cured by being placed in an oven at 120°C for
1 hour. The adhesive strength was evaluated by measuring the shear adhesive strength
of the glass piece using a bond tester manufactured by Seishin Trading Co., Ltd., at a
speed of 10 mm per minute. The results are presented in Table 1.

(iii) Moisture resistance reliability test

To 100 g of a liquid crystal sealing agent, 1 g of 5-um thick glass fibers was
added as a spacer, and the mixture was subjected to mixing with stirring.  This liquid
crystal sealing agent was applied on a glass substrate having a size of 50 mm x 50 mm,
and a glass piece having a size of 1.5 mm x 1.5 mm was overlapped on the liquid crystal
sealing agent. In Example 1 and Comparative Examples 1, 2, 3 and 4, the assembly
was irradiated with 3000 mJ/cm? of ultraviolet radiation using a UV irradiator, and was
placed in an oven at 120°C for 1 hour to cure. In Example 2 and Comparative
Examples 5, 6, 7 and 8, the assembly was cured by being placed in an oven at 120°C for
1 bour. Thereafter, the assembly was left to stand for 24 hours under the conditions of 2
temperature of 121°C, a pressure of 2 atm, and a relative humidity of 100 % using a PCT

tester, and then the shear adhesive strength of the glass piece was measured. Thus, the
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Conp. Ex. 8 110Pas 0 0 0 x 0 Remarks) The criteria for evaluation of the
respective neasurenent val ues described above are as follows. Specific
resi stance value: 1.0E+12 or greater A 1.0E+11 to 1.0E+12 x 1.0E+11 or

| ess Adhesive strength:

moisture resistance reliability was evaluated. The results are presented in Table 1.

(iv) Curability test

1 g each of the liquid crystal sealing agents of Examples and Comparative
Examples were placed on glass substrates having a size of 50 mm x 50 mm, and were
placed in an oven at 120°C for 1 hour to cure. The curability was evaluated by
measuring the Shore D hardness. The results are presented in Table 1.

(v) Test on deterioration with time

Approximately 2 g each of the liquid crystal sealing agents of Examples and
Comparative Examples were left to stand in a test chamber at a room temperature of
25°C, and the viscosity changes were monitored. The evaluation results of deterioration

with time represented by the viscosity increase rate are presented in Table 1.

[Table 1]
Viscosity Liquid crystal ~ Adhesive Moisture  Curability Deterioration

contaminability strength resistance with time
(specific rehiability (viscosity
resistance {adhesive increase rate)
value) strength)

Example 1 190Pas O O Q O O

Example 2 110Pas O O G O O

Comp. Ex. 1 160Pas O O A X O

Comp.Ex.2 160Pas O O O X O

Comp.Ex.3 190Pas O O O x X

Comp. Ex.4 220Pas O A JAY O X

Comp. Ex. 5 50Pa-s O @ O x O

Comp. Ex. 6 60Pas O C O X @]

Comp. Ex. 7 60Pa:s O O X C %

Comp. Ex.8 110Pas O O O x O

Remarks) The criteria for evaluation of the respective measurement values
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60 MPa or greater A 20 MPa to 60 MPa x 20 IVIPa or |ess Hardness (Shore D
hardness): 60 or greater A 20 to 60 x 20 or |less Viscosity increase rate:
viscosity increase rate 20 %or less A viscosity increase rate 20 %to 40 %

viscosity increase rate 40 % or greater As shown in Table 1, the
fundanmental properties required froma liquid crystal sealing agent, that
is, liquid crystal contam nability and adhesive strength, are good in

Exanples as _well as in {’rparative Exanpl es. However, with regard to the
pr oper t jdsacrifred@bphiteias Yollafst eri oration with tinme, and noisture resistance

reliabilit npne of the sanples of Conparative Exanples had the properties
in conbi nagP%ﬂﬁcméﬁ%‘&%V?‘H% sanpl es of Exanples satisfied all of the

properties. T rq:fogquop alerqui d crystal sealing agent of the present

i nvention can be said t ave |l ow contam nability against liquid crystals

t hr oughout t heApn @Ees$ic ha¥elzxcel | ent workability in the coating of
substrates, excellent stability over tinme, and excellent noisture

resi stance relx aBidBHlyorlesslustrial Applicability The liquid crystal sealing
agent of the present invention has |ow contamnability to liquid crystals,
and has ex®€hPEKe sti@Bhbi ity in the coating of substrates and excellent

pot life. The M gdhd,Ccry, sealing agent is also rapidly curable, and has
good pot Iife,blvvﬁe?}F\}éﬁ’at‘%1r %:%%’red product has excel |l ent npisture resistance

‘reliability. Thenefhewsfio ademat hi s sealing agent is used, production of
liquid crystal display panels having excellent reliability can be
facilitated. x 20MPaorless

Hardness (Shore D hardness):
O 60 or greater
A 20to 60
x 20 orless
Viscosity increase rate:
(O viscosity increase rate 20 % or less
A\ viscosity increase rate 20 % to 40 %

x  viscosity increase rate 40 % or greater

As shown in Table 1, the fundamental properties required from a liquid crystal
sealing agent, that is, liquid crystal contaminability and adhesive strength, are good in
Examples as well as in Comparative Examples. However, with regard to the properties
of curability, deterioration with time, and moisture resistance reliability, none of the
samples of Comparative Examples bad the properties in combination, whereas the
samples of Examples satisfied all of the properties. Therefore, the liquid crystal sealing
agent of the present invention can be said to have low contaminability against liquid
crystals throughout the process, have excellent workability in the coating of substrates,

excellent stability over time, and excellent moisture resistance reliability.

Industrial Applicability

The liquid crystal sealing agent of the present invention has low contaminability
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Cl ai nms 1. Aliquid crystal sealing agent conprising (a) an epoxy
resin, (b) an aromatic di hydrazi de conpound, and (c) an aliphatic

di hydrazi de conpound, and not conprising a nonohydrazi de conpound. 2.
The liquid crystal sealing agent according to claim1l, wherein the
conponent (b) isophthalic acid dihydrazide, and the conponent (c) is adipic
aci d di hydrazi de. 3. The liquid crystal seal i ng agent according to
claim1 or 2, further conprising (d) a tgocurabl resin an

phot or adp dignidpesysiaerdng dep @afpeﬂlﬁmtw%bﬂltm 21804ting RT BYPStrRiES 2B ﬁ‘Ef (a),

oo et TP o1 e g bienisaeeos inpiterapefus i s b BRdIsE S 20
5. The l\blﬂkg GI?! %ﬁ%ﬁ}?%d@?ﬂs' &gelfegl‘?mm&ﬁx%%gktﬁ!&e rQhéBlllﬁkm Ph&ksrofe, Wigrei n the

conponent epoxy acrylate resin l'iquid crysta

seal i ng {BEeRAlACERHE Ded ProdurisnNef 0duid bajistib dikplag panelé havineexcetiepr i sing (0
a silane coupling agent. 7. The liquid crystal sealing agent

accor di nglidtolityroan bedawlitatddai ns 1 to 6, further conprising (g) an inoerganic
filler having an average particle size of 3 umor |ess. 8. The liquid
crystal sealing agent according to any one of clains 1 to 7, having a
viscosity of 250 Pas or |ess. 9. Aliquid crystal display cell sealed

with a cured product obtainable by curing the liquid crystal sealing agent
according to any one of clainms 1 to 8.
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Claims

1. Aliquid crystal sealing agent comprising (a) an epoxy resin, (b) an aromatic
dihydrazide compound, and {(c) an aliphatic dihydrazide compound, and not comprising

a monohydrazide compound.

2. The liquid crystal sealing agent according to claim 1, wherein the component

(b) isophthalic acid dihydrazide, and the component (c) is adipic acid dihydrazide.

3. The liquid crystal sealing agent according to claim 1 or 2, further comprising
(d) a photocurable resin and (e) a photoradical polymerization initiator, in addition to

the component (a), component (b) and component (c).

4. The liquid crystal sealing agent according to claim 3, wherein the component

(d) is an acrylic resin.

5. The liquid crystal sealing agent according to claim 3 or 4, wherein the

component (d} is an epoxy acrylate resin.

6. The liquid crystal sealing agent according to any one of claims 1 to 5, further

comprising (f) a silane coupling agent.

7. The liquid crystal sealing agent according to any one of claims 1 to 6, further

comprising (g) an inorganic filler having an average particle size of 3 pm or less.

8. The liquid crystal sealing agent according to any one of claims 1 to 7, having

a viscosity of 250 Pa-s or less.

9. Aliquid crystal display cell sealed with a cured product obtainable by curing

the liquid crystal sealing agent according to any one of claims 1 to 8.
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